Modifying Expression Modes of Human Neurotensin Receptor Type 1 Alters Sensing Capabilities for Agonists in Yeast Signaling Biosensor.
Neurotensin receptor type 1 (NTSR1), a member of the G-protein-coupled receptor (GPCR) family, is naturally activated by binding of a neurotensin peptide, leading to a variety of physiological effects. The budding yeast Saccharomyces cerevisiae is a proven host organism for assaying the agonistic activation of human GPCRs. Previous studies showed that yeast cells can functionally express human NTSR1 receptor, permitting the detection of neurotensin-promoted signaling using a ZsGreen fluorescent reporter gene. However, the fluorescence intensity (sensitivity) of NTSR1-expressing yeast cells is low compared to that of yeast cells expressing other human GPCRs (e.g., human somatostatin receptors). The present study sought to increase the sensitivity of the NTSR1-expressing yeast for use as a fluorescent biosensor, including modification of the expression of human NTSR1 in yeast. Changes in the transcription, translation, and transport of the receptor are attempted by altering the promoter, consensus Kozak-like sequence, and secretion signal sequences of the NTSR1-encoding gene. The resulting yeast cells exhibited increased sensitivity to exogenously added peptide. The cells are further engineered by using cell-surface display technology to ensure that the agonistic peptides are secreted and tethered to the yeast cell wall, yielding cells with enhanced NTSR1 activation. This yeast biosensor holds promise for the identification of agonists to treat NTSR1-related diseases.